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The H-antigens 2 and p in SW1053 (a:c),and b and && in SUlO43 (b:1,2) 

have been assumed to be uontrolled by different lpeloci irr ea&; that is, the 

H-antigen factores of SW1053 are composed of HlaHl’, and that of SW1043 are 

composed of HlbH11*2. Each of these four loci have been proved to be tram&iced 

to the H1-locus of H1%-diphasic strains, linked with Flati in some frequencies, 

but not be transduced simultaneoasls. 

The present experiment is to test whether simultaneous transduction OCCUF 

or not wher transduction of H-antigen is made between above two strains: that is, 

both dono$‘and recipients are Hl-duplicated diphasic strains. 

The transduction experiments were done in both directions; using g-phase 

SW1053 and h-phase SWlOh3. The doner lysate and the overnight penassay broth 

mltures of the recipient wers mixed in equal1 volume, and ca. 0.05ml of them 

were inaocnlated on the top of each M&a-stabs which contain* H-antisera to the 

recipient cultures. As aontrols, lysates and reaipient aultures were 4papPed 

separately, and also the recipient cultures were dropped on the MA-stab 

without antiserum. They were inaubated at 37C and watched the growth of swarms. 

When swarms grew, they were transfe{&d to penassay broth and antigen type was 

examined by slide agglutination teat. In -am to ie$&mine the antigen of 

alternative phase, they were transfe&d farther to MGA stabs which contain 

antiserum to the expressed antigen and the antigen types of the swarms grown 

from them were exsuained by slide agglutination sfter transfering to penassay 

broth. 

‘.- The results obtained were summarieed in Table 1 and 2. From these table 

it is &ear that in SW1043 b(1,2) --x SW1053 a(c) all of the transduction types 



are (a)b; that means Hlb is trsasducmd and replaced to Hloz In SnlO53 a(o) -I 

SW1043 b(1.2). Hl" is tram&wed and replaesd to Hlb. In both cases, siral- 

taneous transduction of two H140ci was not found out, 

DIScuSSIO& 

There are two fe&res on the result of present qperiment: 

(1). Only one of twa antigen factors was transduued in every aase. 

(t). Only one type of transduction was obserosd in each srperiment. 

The possible explanations of the 1st phensmenon are olassifled as follows: 

1). Wage incorporate at most only one H1 factor from the dankor. 

a). 'pwo Hl of the donor locate on a 8ope chromosome, but their distancre 

is great and there is few or no chanae th be incorporated in a 

saase phage. ('llwo loci must be on the opposite side of Flab66 10cps 

or na& must be duplicate too.) 

b). !Zhe donor is heterogenote on Hl~locas. (H1ml!'la&6 must be hetero- 

genote.) 

2). Only one of the Hl-loci of the recipient can replaeable at a time. 

a). Two Hl~looi of the retipient are not allelic with two Hl-lo61 Of 

the doner, (e.g. 9 ). 
b 1;2 

b). !The recipient is heterogenote On HlaloOaS. 

The method to distinguish 1) fror 2) isr (when SW1053 is donor) 

b -x SW1053 a:c ~3 SW1053 a:: 

1 ---x SW1053 a:9 --$ SW1053 &:k 

SW1053 i:b ---x SW1053 a:c 

---9 if only i:c or a:b ---- 1) 
----) if i:b appear ----- 2). 

The methods to distinguish b) from a) are: 

I. To tsst whether segregation Of Hl OCCura or not. 

- 



(e. 13. SW1053 a(c) --) Singlecolonies --+ Transfer to anti-a WA stab 

--+ Look for stabs which dopot grow marms ) 

II. To test whether there are remarkable difference of traneduction 

efficiency between two Hl-loci or not. 

Now, we’ll turn to the consideration of the 2nd phenomena% !&eoretically 

possible combinations produced from the present experiment &no: 

1) ab 2) a(l.2) 3) (c)b 4) ic) (1,2) 

How ever , only 2) wae found out on “a(c) --I b(1.2)” and 1) was feund out on 

“b(1.2) --x a(c)“. The disappearance of 1) in the former and of 2) in the later 

may well be emlained by the selection of antiserum, because ab has b-phenotype 

and a(1,2) has a-phenotype as the results of meriment have ahown. 

!I!here are several possibilities on the disappearance of 3) and 4) in 

both meriments: 

I)* Sample wae not enough to detect all combination type; if 

experiment was repeated , type 3 and 4 will be found out. 

2). Cytopla+c condition determines the phase in b(c) and (c) (1,2). 

3). Recombination does not occur at random between four loci. ( e.g. 

b(c) does not appear as (1.2) is not replaced by cc), or a 1s not replaoed 

Resent experiment is not enough to discuss in detail about these 

possibfli ties. For the further discussion and theoretical developement, 

more quantitative mutual transduction experiment using SW1053 (a>c and SW1043 

(b)1,2 a8 well aa SW1053 a(o) and SW1043 b(1,2) mu& be necessary. 



SUPPLEMEM!ALLY DISCUSSIObr. 

Each antigen factors of the transduction clan $(a), obtained from SW 

1043 ---x SWlO53, were Hl originally. According to the hypothesis proposed from 

transductions be$weer single phase cultures of Hl%Tdiphasic strains, both 

tictora which control 9 or 5 must-be stable and transduction type must become 

aonophaaic. The present experiment has shown b$a) produce:swarm which has 

the phenotype of alternative phase-on antiserum-MQA etab selection; 

that is, b(a) seems to be not monophasic but diphasic. This suggest the 

possibility that the mutability of H-loci is not owned by lbci them$Blves 

but wectul by some other factor (or factors ?). For the solution of this 

problem, the method to measure the rate of phase variation quantitatively 

must be established first. es, application of chemostatti 
? 

technique may be most useful. , 



Table 1. 

'Prmnsdaction from SWlC43 b(1,2) to SW1053 a(o). 

Donor 

Beoipient 

SW1043 b SWlC43 b. SW1043 b 
(FA 86) (PA 86) (FA 86) 

=1053 w1653 SW1053 
a a a 

Selective Anti-a,c 
media M3A stab 

II II Plain 
MGA stab 

Cell growcri + + + 

Antigens of the 
transductiOns 

all of 10 
are b(a) 

a(c) 

Table 2. - . . 

Trapsduction from SW 1053 a(c) to SW1043 b(1,2). 

Donor _. 

Reaipient 

WlC53 
a 

SW943 

ml053 
a 

SW1 3 P 

SUE53 

991 3 ii!+ 

Selective 
media 

Anti-b.l.2 II 
MGA stab 

n plafr, 
MGA stab 

Cell growth rr + + + 

, 
Antxgens of-'the 
transductione 

all Of 7 
are 233(1,2) 

3 am a(l,2) b(W) 
6 are z33(1,2) 



APPEEDIX. 

I. CL A POSSIBILITY 03' TBE PBESEhCE OF 3RD H-LOCUS I& S?1049G3 

SWldc~ has H-antigens u and s; they are both phase-2 antigens. 

In order to te8t whether phase-l antigen la present in inhibited state as 

3rd facton,or not, penaesay broth culture of SW10@C3 were selected by anti- 

1 2,-enx MCA StabS. 

The experimental procedure is as follows:- stab culture ---- streak On 

EMB-galactose plate ---- si&e CO~OTQT isolation --- grow in penessay broth 

B-m drop 0.05 ml to each arti-1,2,-enx MW4 stab (prepared by addition of 0.05 

ml of l/100 diluted aera i- each stab). __ 

The experimen$were repeated twice using 10 atabs in each experiment, 

Antigen types of the cultures in the first experiment were-all 1.2.8-d i*he 

second experiment.5 Of them were 1,2 and the Other 5 are enx. A$ far as 

tested, no growth of swarms were observed IT, them, 


